The effect of quick-freezing in ethylene glycol on morphological survival and in vitro development of mouse embryos frozen at different preimplantation stages.
This study was conducted to examine the effect of a quick-freezing protocol on morphological survival and in vitro development of mouse embryos cryopreserved in ethylene glycol (EG) at different preimplantation stages. One-cell embryos were harvested from 6-to 8-wk-old CB6F1 superovulated mice, 20 to 23 h after pairing with males of the same strain and hCG injection. The embryos were cultured in human tubal fluid (HTF) containing 4 mg/ml BSA under mineral oil at 37 degrees C in 5% CO(2) plus 95% room air at maximal humidity. Twenty-four to 96 h after collection, the embryos were removed from culture and frozen at the 2 cell, 4 to 8-cell, compact morula, early blastocyst, expanding blastocyst and expanded blastocyst stages. To perform the quick-freeze procedure, embryos were equilibrated in Dulbecco's phosphate buffered saline (DPBS) + 10 % fetal bovine serum (FBS) + 0.25 M sucrose + 3 M ethylene glycol (freeze medium) for 20 min at room temperature (22 to 26 degrees C) and loaded in a single column of freeze medium into 0.25-ml straws (4 to 5 embryos per straw). The straws were held in liquid nitrogen vapor for 2 min and immersed in liquid nitrogen. Embryos were thawed by gentle agitation in a 37 degrees C water bath for 20 sec and transferred to DPBS + 10 % FBS + 0.5 M sucrose (re-hydration medium) for 10 min at room temperature, rinsed 2 times in HTF plus 4 mg/ml BSA and then cultured for 24 to 96 h. Survival of embryos was based on their general morphological appearance after thawing and their ability to continue development upon subsequent culture in vitro. Survival of blastocysts after thawing also required expansion or reexpansion of the blastocoel after several hours in culture. Significant differences were found in the survival and development of mouse embryos at different developmental stages quick-frozen in ethylene glycol and sucrose: 2-cell embryos 43/84 (51%), 4 to 8-cell embryos 44/94 (47%), morulae and early blastocysts 56/70 (80%; P</=0.05), expanding and expanded blastocysts 10/59 (17%; P</=0.05). Our data indicate that the developmental stage in which mouse embryos are subjected to this quick-freeze protocol affects survival and development in vitro and that most (80%) morula and early blastocyst stage embryos survive the procedure.